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Incomplete or asymmetrical conjoined twins are extremely rare congenital anomalies. We report a case
of epigastric heteropagus associated with an omphalocele and double outlet right ventricle. The cystic
legion of the epigastrium was detected in our patient by an ultrasound scan at 28 weeks’ gestation. He
was born at 37 weeks’ gestation by scheduled caesarean section. A parasite with an incomplete head and
lower limb was attached to the epigastrium of the autosite. Surgical separation of the parasite and silo
placement for an omphalocele was successfully performed on the 4th day of life. He underwent sec-
ondary surgical closure of the omphalocele on the 10th day. For treatment of the cardiac anomaly, he
underwent an operation of BlalockeTaussig shunt because of pulmonary artery stenosis at the age of 3
months and correction of double outlet right ventricle at the age of 10 months. At the 20-month follow-
up, he was alive and showed a normal growth pattern.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Epigastric heteropagus (EH) refers to asymmetrical conjoined
twins in whom an incomplete parasite is attached to the epigas-
trium of the autosite. Because of the rare incidence of EH, its
manifestation and therapeutic outcomes remain unclear. Anatom-
ical variability may jeopardize a successful surgical separation. In
this case report, we describe antenatal ultrasonography and mag-
netic resonance imaging (MRI) for diagnosis. Furthermore, the
vascular supply from the autosite to the parasite was assessed after
birth by computed tomography (CT) angiography.1. Case report
A 31-year-old healthy woman, gravida 5, para 2, presented at 28
weeks’ gestation for ultrasound obstetric care. There was no history
of twinning, family congenital anomalies, maternal illness, or drug
intake during pregnancy. The antenatal course was uneventful.
Ultrasonography revealed an omphalocele and a cystic lesion at the
epigastrium. Therefore, she was referred to our gynecological
department. Furthermore, the congenital cardiac anomaly of dou-
ble outlet right ventricle (DORV) was identiﬁed. MRI was performed
for a detailed examination at 30 weeks’ gestation. The cystic lesion
measured 57 44  43 mm and it extended to 73 56 49 mm atkaguchi).
Inc. This is an open access article u36 weeks’ gestation (Fig. 1). One rudimentary limb was also iden-
tiﬁed. Therefore, we suspected incomplete conjoined twins.
A scheduled caesarean section was performed at 37 weeks’ gesta-
tion. Birth weight was 2316 g. A parasite was observed consisting of
a rudimentary head with hear and a lower limbwas attached above
an omphalocele to the epigastrium of the autosite (Fig. 2). He was
immediately intubated after birth because of weakness of breath-
ing, muscle tone reﬂexes, and systemic cyanosis (Apgar score of 5).
The omphalocele was temporarily covered by a waterproof ﬁlm. CT
angiography showed a vascular supply from the left intrathoracic
artery of the autosite to the parasite (Fig. 3). No open link between
the autosite and parasite was observed. Herniated organs from the
omphalocele were part of the liver and small bowel. Surgical sep-
aration of the parasite was performed on the 4th day of life. A cir-
cular incision was made at the union of the bodies. The pelvic bone
of the parasite was connected to the xiphoid of the autosite by a
tract of cartilage. The left intrathoracic artery of the autosite was
identiﬁed in the left side of this connection. The parasite was
acardius acormus and it weighed 216 g. After the separation, the
body wall defect at the right side of the rectus abdominis muscle
was covered by the opposite side of the rectus abdominis muscle.
Simple closure of the skin was performed. Silo placement for the
omphalocele using the Alexis wound retractor (Applied Medical
Resources Corporation, CA) was also performed (Fig. 4). On the 10th
day, secondary surgical closure of the omphalocele was performed.
He was extubated 2 weeks after the secondary operation, butnder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. MRI shows a cystic lesion (arrow) at the epigastrium at 30 weeks’ gestation.
Fig. 3. CT angiography shows a vascular supply from the left intrathoracic artery (ar-
row) of the autosite to the parasite.
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due to progression of pulmonary artery stenosis. At 3 months of
age, he underwent an operation of BlalockeTaussig shunt. Subse-
quently, he underwent correction of DORV at 10 months of age. At
the 20-month follow-up, he was alive and shows a normal growth
pattern. Plastic surgery for protrusion of the xiphoid process and
mild ventral hernia is under consideration.
2. Discussion
Twins who share their vital organs and body parts are referred
to as conjoined twins. The precise etiology of conjoined twins is
unknown, but formation of these anomalies is currently believed to
be related to incomplete cleavage of the embryo at approximately 2
weeks’ gestation [1]. Conjoined twins also represent a form of
monozygotic twins [2]. Conjoined twins are classiﬁed by the site ofFig. 2. A parasite consisting of a rudimentary head (arrow) and a lower limb was
attached above the omphalocele to the epigastrium of the autosite.union and their symmetry/asymmetry. The incidence of conjoined
twins is considered to be 1 in 50,000 to 100,000 births [3] and
heteropagus constitutes only 1e2% of all conjoined twins [4].
Furthermore, the majority of heteropagus cases have been cases of
dypigus (caudal duplication), representing attachment of an
accessory pelvis and one or more rudimentary lower limbs in the
hypogastric or perineal region of the autosite [1].
Karnac et al. [5] made several important observations on EH as
follows: (i) there is a predominance of males, which is in contrast to
female predominance that is encountered in general conjoined
twins, (ii) a hereditary tendencywas found in three cases [6e8], (iii)
the host’s and parasite’s bowel does not appear to have any
connection, (iv) omphalocele is the most common associated ab-
normality, (v) there is no sternal attachment of the rectus muscles
in some cases, and (vi) a local systemic artery of the host supplies
blood to the parasite. A bowel connection between the host and
parasite was found in three cases [9e11]. Hager et al. [12] empha-
sized that options for treatment of EH largely depend on the
pathological anatomy of the cardiovascular system. Another
important point is the absence of innervation and skeletal muscle in
the parasite’s extremities. To the best of our knowledge, 32 cases of
EH have been reported in the English literature from 1946 to 2013.
Thirty-three cases, including our case, were reviewed (Table 1)
[3,4,6e29]. Twenty-seven cases were male and six were female.
Omphalocele coexisted in 16 cases, and cardiac disorder in 11 cases.
Vascular supply to the parasite was reported as follows: falciform
ligament, left internal mammary artery, left subclavian artery, left
intrathoracic artery, and epigastric artery. Results of surgical sepa-
ration were mostly successful, except in three patients [11,14,16]
who died a few days after the operation because of circulatory
failure, pericardial tamponade, respiratory failure, and sepsis. Pre-
natal diagnosis was made in three cases, including our case. These
Fig. 4. a) Surgical separation of the parasite was performed on the 4th day of life. b) The left intrathoracic artery of the autosite was identiﬁed (arrow). c) Silo placement for the
omphalocele was also performed. d) The parasite was acardius acormus and it weighed 216 g.
Table 1
Reported cases of EH in English literature.
Sakaguchi no. Author Gender Omphalocele Congenital cardiac disorder Vascular supply
1 Sarrelangue [13] M   
2 Poradowska [14] M þ CoA, SA 
3 Mabogunje [6] F   
4 Cywes [15] F   
5 Yasuda [16] M þ VSD, PDA, PFO FL
6 Nasta [9] M þ VSD 
7 Pattabiraman [7] M   
8 O’Neill [3] M þ SV, PDA, PA IMA
9 Biswas [17] M þ  
10 Chadha [10] M þ  Epigastric vessel
11 Sarihan [18] M þ  
12 Saha [19] M   
13 Hwang [8] M þ VSD, ASD, PDA FL
14 Lorgrono [20] M  SV 
15 Jain [21] M þ  
16 Karnac [5] M   Umbilical vessel
17 Ozcan [11] M   Accessory artery from the aorta
18 Petit [22] M þ  
19 Cury [23] F   RITA
20 Gupta [4] M þ  Epigastric artery
21 M  VSD, PDA LSA
22 M  ASD 
23 M þ  
24 Bangroo [24] M   FL
25 Bhansali [25] F þ  FL
26 M þ  FL
27 F   FL
28 Ribeiro [26] M   
29 Hager [12] F  AVS IMA
30 Abubaker [27] M   FL
31 Quasim [28] M   
32 Kesan [29] M þ ASD, VSD, PDA 
33 Our case M þ DORV LITA
CoA; Coarctation of the aortaSA; Single atrium, VSD; Ventricular septal defect, PDA; Patent ductus arteriosus, PFO; Patent foramen ovaleFL; Falciform ligament, SV; Single
ventricle, PA; Pulmonary atresia, IMA; Inferior mesenteric arteryASD; Atrial septal defect, RITA; Right internal thoracic artery, LSA; Left subclavian arteryAVSArteriovenous
shunt.
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Cesarean section was performed in all cases that were diagnosed
prenatally.
In our case, cesarean section was performed because of the
prenatal diagnosis of EH and omphalocele. CT angiography, which
showed the vascular supply to the parasite, was useful for planning
of the surgical strategy. For omphalocele, we selected primary silo
placement and secondary surgical closure. In some cases, no sternal
attachment of the rectus muscles and ventral hernia after the
operation were reported. Therefore, secondary closure is preferable
for omphalocele. After separation, physicians need to be aware of
possible circulatory or respiratory failure due to coexisting cardiac
anomalies.3. Conclusion
Prenatal diagnosis and preoperative assessment of the vascular
supply lead to a successful outcome of surgical separation of EH.
Silo placement is useful for cases in which primary closure is
difﬁcult for the coexistence of omphalocele. Prognosis may depend
on the severity of cardiac anomalies.
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